Fusion of phospholipid vesicles induced by an amphiphilic model peptide: close correlation between fusogenicity and hydrophobicity of the peptide in an alpha-helix.
A model peptide with 51 amino acid residues consisting of tandem repeats of a Lys-Lys-Leu-Leu sequence and a turn sequence of Asn-Pro-Gly at the center of the molecule has a random conformation at neutral pH but adopts an amphiphilic alpha-helical form in the presence of various salts or nucleotides [Goto, Y., & Aimoto, S. (1991) J. Mol. Biol. 218, 387-396; Goto, Y., Okamura, N., & Aimoto, S. (1991) J. Biochem. (Tokyo) 109, 746-750]. The interaction of this model peptide with liposome membranes and the resulting alpha-helical conformational transition and membrane fusion as well as the effect of the nucleotide ATP on these events were examined at neutral pH. The peptide associated stoichiometrically with liposome membranes composed of phosphatidylserine (PS) and phosphatidylcholine (PC) in a molar ratio of 2:1, resulting in formation of an amphiphilic alpha-helix and induction of fusion of the liposomes. However, the final fusion level was not correlated with the amount of binding or the helix content and was found to increase on an increase in hydrophobicity of the peptide in the alpha-helical form by neutralization of its positive charges by the negative charges of PS. In contrast, in the presence of ATP, the peptide bound completely to the PS/PC membranes at a lower concentration of liposome and concomitantly induced membrane fusion, indicating that ATP cooperates with PS to neutralize the charges of the peptide.(ABSTRACT TRUNCATED AT 250 WORDS)